waves) of the electrocardiogram in atrial fibrillation in the differential diagnosis between rheumatic heart disease with mitral involvement and arteriosclerotic heart disease. In 1915 Hewlett and Wilson' reported one patient with atrial fibrillation whose f waves were larger, but attached no significance to the finding. Cookson2 in 1929 stated that the size of the f waves were "medium to large" in rheumatic heart disease and "medium to small" in other types of heart disease. In 1956 Osol3 found the voltage of the f waves greater in patients with rheumatic heart disease than in those with arteriosclerotic heart disease. The purpose of this investigation was to determine whether the differences in voltage of the f waves are sufficiently consistent to be useful in differentiating rheumatic heart disease and arteriosclerotic heart disease when atrial fibrillation is present.
Methods
All electrocardiograms taken at the University Hospital (Firmin Desloge Hospital) of the Saint Louis University School of Medicine for the last 3 years were reviewed and all the tracings of all patients who showed atrial fibrillation at any time during the course of their disease were selected for this study and analyzed without previous knowledge of the clinical diagnosis. All the electrocardiograms were standardized so that 1-millivolt input produced a 10-mm. deflection of the stylus and were recorded on Sanborn Visocardiette machines. We measured the f waves from trough to peak, considering the trough preceding the peak of the wave. As illustrated in figure 1 the center of the inscription line was taken for the measurement. The f waves measuring more than 1/2 mm. in amplitude were considered coarse. Fine f waves From the Department of Medicine, Saint Louis University School of Medicine, and the University Hospital (Firmin Desloge Hospital), Saint Louis,
Missouri.
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Circulation, Volume XXV, June 1962 were those measuring 1/2 mm. or less ( fig. 1 ). The electrocardiograms were divided into two groups, a first group with coarse f waves in precordial lead V1 and a second group with fine f waves in V1. The tracings could be clearly divided into those having coarse f waves and those having fine f waves. The width of the f waves was also analyzed and it was found to be of no further help in differentiating rheumatic from arteriosclerotic heart disease. The hospital records of the patients with atrial fibrillation were then reviewed. The clinical diagnosis and age of the patients were recorded and related to the electrocardiographic findings. In those who had adequate roentgenologie examuination (posteroanterior and right and left anterior oblique roentgenograms of the chest) the presence or absence of left atrial enlargement was noted. This group of patients constituted the "clinical group" as recorded in table 1.
In order to determine whether the large f waves were associated with left atrial enlargement or increases in left atrial pressure, two additional groups of patients were collected. The "autopsy group" was formed by the cases of rheumatic heart disease autopsied in the past 10 years who had left atrial enlargement and whose electrocardiograms showed atrial fibrillation (table 2) . The type of f waves in V, and the presence of an enlarged left atrium on the roentgenogram were determined. Patients who died of arteriosclerotic heart disease could not be included because adequate description of the size of the left atrium was not recorded in the autopsy protocols.
The relationship between the pressures obtained in the left atrium and the electrocardiographic findings was sought by collecting a "catheterized group" ( In order to determine whether there were changes in the f waves from coarse to fine or vice versa in the same patient during the course of his disease, all the electrocardiograms of individual patients were reviewed covering the course of many months and in some cases years. Neither the arteriosclerotic nor the rheumatic group had variations in the type of waves. Even the tracings at the onset of atrial fibrillation showed the characteristic form, which they maintained during the full period they were followed. The use of digitalis or quinidine was not taken into consideration.
In the clinical group reported in table 1 there were 132 patients with fine fibrillatory waves. Their ages ranged between 34 and 87, the average being 70 years. One hundred and sixteen patients of the 132 (88 per cent) had arteriosclerotic heart disease. Seven of the 132 patients had rheumatic heart disease, five mitral stenosis, one mitral insufficiency, and one a double mitral lesion. The other diseases Circulation, Volume XXV, June 1962 found in this group were epidermoid carcinoma of the lung in one patient, duodenal ulcer in one, hypertensive cardiovascular disease in one, prostatitis in one, cavernous sinus thrombosis in one, and two patients had atrial fibrillation of unknown etiology. The seven patients with rheumatic heart disease had adequate roentgenologic studies and five of these showed left atrial enlargement. None of the patients with arteriosclerotic heart disease showed roentgenologic evidence of left atrial enlargement on posteroanterior roentgenograms of the chest; no oblique films were taken.
As seen in table 2, the 16 patients of the "autopsy group" who had atrial fibrillation during life had rheumatic heart disease with left atrial enlargement at postmortem examination. The ages ranged between 23 and 53 years, the average age at death being 41 years. None had mitral stenosis, one mitral insufficiency, five mitral stenosis and insufficiency, and one had both double aortic and mitral lesions. All 16 cases had coarse f waves in Vj; 11 had roentgenologic studies that showed left atrial enlargement. As seen in table 2, all 17 patients with atrial fibrillation who had been submitted to left heart catheterization had coarse f waves in V1. The ages ranged between 27 and 46 years, the average age being 38 years. Fourteen patients had mitral stenosis and insufficiency, one had mitral stenosis, one nitral insufficiency, and one had myocarditis ofnunknown origin. Fifteen patients had left atrial enlargement on roentgenologic examination, and two patients did not have adequate roentgenologic studies. The intra-atrial pressnre was found elevated in all patients, the average being 28/11 mm. HIg.
Conclusions
Analysis of a group of 194 patients with atrial fibrillation showed that 87 per cent of the patients whose electrocardiograms revealed atrial fibrillation with coarse f waves in V1 had rheumatic heart disease and that 88 per cent of the patients showing electrocar-diograms with atrial fibrillation and fine f waves in V1 had arteriosclerotic heart disease.
All patients who showed coarse f waves in V1, and who had adequate roentgenologic studies, had left atrial enlargement. Coarse f waves in V, were found in all patients who had atrial fibrillation with postmortem evidence of left atrial enlargement, as well as in those with elevated left atrial pressures on left heart catheterization.
